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last report in October 1958 in which very cursory infonn^icm'lifi 
^t w * v i ve Bt « p J n . the Serial oxidation of nicotine was given, we 
^S^feiS! ? 5 ^ d th j! ph f!! ? f the ^o'blea further. * The initial investigations along* 

* ,rt ** p Nidation of the conditions necesSLy'^M 
f ^ mation ^ the third oxidative product* These investigations showed the 
M v following conditions optimal for th*» rnnvo^fl-t r\-P vs-I ^ i m_. . . 


- vv \ v/’/-’-'- a ^ rac ^^ on the crude enzyme precipitating between 40 and 60 

• ■•'? •• . per cent ammoni ‘ um suliate saturation contains the enzyme system 

:'Vvnecessary for this conversion. • ...... . 7 -^ .•. 

• .T :**>?>b ) The PH optimum for fnmA+.Inn n-p 4 >\s 4 s*^ .0 _ • ‘V • 


V- >r;> 1 T- s'-rt*.*.i7* v t 4.v —~-cuuuiyxaxum su-Lxate rraction. ';/• 

^:^v- j!/! 8e °* 5 0rmer dye the oxidation proceeds slowly past ’ 

.... Jjj e third I^oduct stage and in the case of the latter stops at 

•r !i, i.; -•:. £ v^-- •• the third step. • . . . ■ * . • •;:,>• 
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" -'v^; *) The optimum concentration of BOB was found to be 0.08 urn of the' 

•:J y - ^y® ^de 1 * conditions where enzyme concentration was not limiting. 
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With the conditions for the formation of the third product estahiinii»d 

‘ “ ext attempted a large scale isolation of the compound. IMs was done^J thi' 

*J%. Werhurg apparatus using 800 mg of 6 -hydroxynicotine as the starting material. 

. ; .. The oxidation was followed in a Warburg vessel containing an a li quot of the main 

action mixture which was shaken in the Warburg in an Slenmeyer flask The 
^^ogress c^ ^formation o^ the product was also followed^ 
r : ’ ..^iog diluted aliquots from the main flask. The decrease in tt. »Wk.«n. 
^: 11 29 ?- I 9 l ^ 6hn ) a ®d > the increase at 360 mp (third product) were measured ' When "‘S&&M& 
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. The reaction mixture was deproteinized by heating at 65° C for 15 
minutes and the precipitated protein removed by centrifugation. The clear supernate 
was brought to pH 1.0 with concentrated HC1 and put on a Dow 50 ion exchange column 
in the hydrogen form. After washing with water and 0.3 M NH^OH the compound was 
eluted with 0.9 M NH^OH. All of the 20 ml fractions showing appreciable 360 mp 
absorbance were combined and taken to dryness in vacuo. V 
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The yellow-brown residue was extracted with amyl alcohol from which, 
upon concentration and slow cooling, needles separated out. After five recrystali- 
zations from butanol 200 mg. of faintly pink colored needle-shaped crystals were 
obtained. The isolated compound has the following physical and chemical properties: 

.. .. w S’vts* i 


a) It forms a yellowish solution in water, alcohol, acetic acid and 
mineral acids. It is relatively insoluble in ether. 




b) It adsorbs strongly in the UV having 2 maxima at 290 and 360 mji. 
The 360/290 ratio of the compound is 5.15. 

c) The uncorrected melting point on a block is 258-260 C. 




The uncorrected melting point on a block is 250-260 C. 
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The compound is homogeneous when chromatographed on paper and 

gives a violet spot when sprayed with acid FeCl^. The compound 

gives a blue color characteristic of dihydroxy pyridines when } - > 


tested with the Folin-Ciocalteu phenol reagent. . ; .- ; 
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The elemental analysis calculated for CioHi2 N 2®2 was: 
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Calc. 

c 62.5 

H 6.25 
N 14.55 


Found 
C 61.22 
H 6.31 
N 14.22 


From the above data two possible basic structures may be postulated 
for third product, a dihydroxy-N-methyl myosmine (i) or a compound containing a, 
double bond in the open side chain (il). v V \ 
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-C = C-C-W-CH 




At present the evidence is more in favor of I (the second hydroxyl may be in the 
2,4 or 5 position) because of the typical diphenol type reactions obtained with 
ferric chloride and the Folin reagent. The compound, whatever its structure, is 
apparently new to nicotine chemistry since nothing resembling its properties has 
been found in the literature. 


A strange situation exists in the case of the isolated compound however, q 
U nder none of the conditions so far employed have we been able to obtain further Qf 
oxidation of the purified compound. These conditions include tests of enzymes, '. 


crude and fractionated, resting cells, and dried cells, all with and without 

methylene blue present. '...7 .7"-' ' v ^ - v .•*. 
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!•: • We have several explanations for this anomalous behavior. First • 

the product may be altered during the isolation procedure and second this product 
may not be on the main oxidative pathway. With respect to the second alternative 
it is possible that the BCB is acting as a poising agent that forces the formation 
of this product due to an alteration in the oxidation-reduction potential of the ' 
system. In favor of the second hypothesis is the finding that the material formed 
in the reaction mixture before ch emi cal manipulations and the purified material 
are identical chromatographically and spectrophotometrically. , • 
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There is a third possibility which we have not as yet investigated. •■-rf* 

This involves the formation of the Isolated product from some precursor which is 
not itself on the main pathway. Since the second product can exist in three forms 
dependent on pH it could well be that one of these forms gives rise to the isolated V ’ ^ 
product and the other gives rise to the true third oxidation product. : -■■■■ - 

We have carried out a few very preliminary studies on the formation 
of the fourth product and as yet are unable to state anything definite about its 
nature except to say that all UV absorbance disappears at this stage indicating v 

that the pyridine ring has been ruptured. The fourth product has been found on 
paper chromatograms of reaction mixtures using a diazotizing reagent a3 the 
, indicator. „• ... ; vi’;. .... .• ..• j* ..... ... . . 


In the next six months we hope to more f ully characterize the 
isolated third product and to complete the identification of the substance. We 
expect to obtain a more concise picture of the biological significance of this 
compound and to elucidate its position in the oxidation of nicotine by this 
organism. 

We will investigate the conditions necessary for the formation of 
the fourth product and will attempt to isolate and identify the compound in the 
near future. 
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